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@ Silencing device for vacuum cleaner. 

@ A silencing device for a vacuum cleaner. In a 
primary embodiment, the silencing device in- 
cludes dampers (41,42) for absorbing oper- 
ational vibration of a suction motor (1). The 
operational noises of the suction motor (1) are 
intercepted and suppressed by a middle case 
(30), a lower case (10), a bottom case (50) and a 
top case (20). The exhaust noises caused by 
exhaust air flow are repeatedly absorbed and 
suppressed by a plurality of exhaust ports (I - 
Vill). The exhaust air flow is also dispersed so as 
to suppress the exhaust noises. In the primary 
embodiment, the noises generated by both the 
suction motor (1) and the exhaust air flow are 
effectively suppressed to desired low levels. In a 
second embodiment, the silencing device com- 
prises a noise absorber (61) for absorbing and 
suppressing both suction noises caused by suc- 
tion air flow and operational noises of the suc- 
tion motor (1). The silencing device also has a 
cover (62) for covering and supporting the front 
surface of the noise absorber (61). The back of 
the noise absorber is supported by a rear sup- 
porter (63). In the second embodiment, the 
noises generated by both the suction motor (1) 
and the suction air flow during suction of dirt- 
laden air by the suction motor (1) are effectively 
suppressed to desired low levels. 
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The present invention relates in general to a si- 
lencing device of a vacuum cleaner for effectively 
suppressing noises of ttie vacuum cleaner such as 
caused by a suction motor, suction air flow and ex- 
haust airflow and, more particularly, to an improved 
structure in such a silencing device of the vacuum 
cleaner for improving the noise suppressing effect. 

In the prior art, there have been proposed and 
widely used several types of silencing devices for va- 
cuum cleaners. 

For example, Japanese U.M. Publication No. 
Sho. 62-45631 (applied on Oct. 23, 1981 and publish- 
ed on Dec. 7, 1987) discloses a silencing device for 
a vacuum cleaner which is shown in Figure 1 of the 
accompanying drawings. 

As shown in Figure 1, the conventional silencing 
device for a vacuum cleaner comprises a suction mo- 
tor 2' provided In a cleaner casing 1'. In Figure 1, the 
exhaust port provided on the back of the casing 1' for 
exhausting the purified air to the outside Is designat- 
ed by the numeral 3' - The suction motor 2'. for gener- 
ating suction force communicates with the exhaust 
port 31 through both an air path 4' and an exhaust si- 
lencer 5'. The exhaust silencer 5' defines an exhaust 
path 6* therein. In the above silencing device, the ex- 
haust path 6' of the exhaust silencer 51 is slantly con- 
nected to the air path 41 at an obtuse angle. With the 
slant connection between the exhaust path 6' and the 
air path 4' of the casing 1', it is possible to suppress 
the turbulence noise caused by the exhaust air flow 
having already passed the suction motor 2*. In the 
above silencing device, the turbulence noise is partly 
absorbed and suppressed by a noise absorbing ma- 
teria! 7'. 

However, the above silencing device for a va- 
cuum cleaner, while partly absorbing and suppress- 
ing the exhaust noise caused by the exhaust airflow 
having passed the suction motor 2', nevertheless has 
a problem that the exhaust air flow should pass 
through a relatively short path and be exhausted to 
the outside of the casing 1' from only one exhaust 
port 3' of the casing 1 so that it is impossible to ach- 
ieve the desired noise absorbing and suppressing ef- 
fect 

The conventional silencing device has no means 
for suppressing the suction noise caused by the suc- 
tion motor 2' so that it cannot help letting the suction 
noise emit to the outside of the casing 1'. Further- 
more, the conventional silencing device cannot effec- 
tively absorb and suppress the noise caused by the 
exhaust airflow of the suction motor 2'. In this regard, 
a vacuum cleaner equipped with the above silencing 
device cannot help emitting an excessive noise to the 
outside during its operation. 

In addition, the conventbnal silencing device 
cannot suppress the noise caused by the suction air 
flow generated in the dirt collection chamber of the 
cleaner when the cleaner sucks dirt-laden air. The va- 


cuum cleaner equipped with the above silencing de- 
vice thus emits the excessive noise to the outside 
during its operation and this not only hurts the user's 
feelings but also deteriorates the quality of the va- 

5 cuum cleaner. 

It is, therefore, an aim of preferred embodiments 
of the present invention to provide a silencing device 
for a vacuum cleaner in which the aforementioned 
problems can be overcome and which more effectlve- 

10 ly absorbs and suppresses the noises of the cleaner, 
such as caused by the suction motor, exhaust airflow 
and suction air flow of the cleaner, thereby not only 
giving pleasure to the user but also improving the 
quality of the cleaner. 

IS According to a first aspect of the invention, there 
is provided a silencing device for a vacuum cleaner 
comprising: damping means for absorbing operation- 
al vibration of a suction motor of the cleaner; noise in- 
tercepting means for intercepting operational noises 

20 generated by the suction motor; noise absorbing and 
suppressing means for absorbing and suppressing 
exhaust noises caused by an exhaust air flow having 
already passed through the suction motor; and noise 
dispersing means for dispersing the exhaust air flow. 

25 In accordance with the above, noises generated 
by both the suction motor and the exhaust airflow are 
effectively suppressed to desired low levels, thus to 
give pleasure to the user and Improve the quality of 
the vacuum cleaner. 

30 Preferably, said noise absorbing and suppress- 
ing means comprises exhaust path means for guiding 
said exhaust air flow while absorbing and suppress- 
ing the exhaust noises. 

Said exhaust path means preferably includes a 

35 first exhaust path for prell minari iy absorbing and sup- 
pressing the exhaust noises while guiding said ex- 
haust air flow, said f iret exhaust path being defined 
between said suction motor and a cover part of a mid- 
dle case, said middle case receiving the suction motor 

40 therein. 

Preferably, a second exhaust path is provided for 
secondarily absorbing and suppressing the exhaust 
noises white guiding the exhaust air flow already 
passed through said first exhaust path, said second 

45 exhaust path being defined between a cover of a low- 
er case and said cover part of the middle case, said 
lower case receiving said middle case therein. 

A third exhaust path is preferably provided for 
thirdly absorbing and suppressing the exhaust noises 

50 while guiding the exhaust air flow already passed 
through both the second exhaust path and an exhaust 
port of said middle case, said third exhaust path being 
defined between a bottom case and an outer cover of 
said middle case. 

55 Said exhaust path means may include a fourth 
exhaust path defined between a second cavity of a 
lower case and a top case and may also include a fifth 
exhaust path defined between a third cavity of a lower 
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case and a top case. 

Said noise dispersing means preferably compris- 
es: 

a plurality of exhaust ports for dispersing and 
suppressing the exhaust noises while passing the ex- 
haust airflow therethrough; and 

a plurality of exhaust ports provided with their 
respective noise absorbing filters. 

Preferably, said noise intercepting means com- 
prises : 

a middle case preliminarily intercepting the op- 
erational noises of the suction motor; 

a lower case and a bottom case, said lower and 
bottom cases secondarily intercepting the noises al- 
ready intercepted by the middle case; and 

a top case thirdly intercepting the noises al- 
ready intercepted by both lower and bottom cases, 
thus to suppress emission of the noises to the outside 
of the cleaner. 

The invention Includes a vacuum cleaner provid- 
ed with a silencer device in accordance with the first 
aspect. 

Noises generated by both the suction motor and 
the suction air flow during suction of dirt-laden air by 
the suction motor can be effectively suppressed by 
this arrangement to desired low levels, thus to cause 
only a weak noise to be emitted to the outside and, 
as a result, give pleasure to the user and improve the 
quality of the vacuum cleaner. 

According to a second aspect of the Invention 
there is provided a silencing device for a vacuum 
cleaner comprising: 

a noise absorber for absorbing and suppress- 
ing both suction noises caused by suction airflow and 
operational noises of a suction motor of the cleaner; 

a cover for covering and supporting the front 
surface of said noise absorber; and 

a rear supporter placed at the back of said 
noise absorber so as to support the back of the noise 
absorber. 

Preferably, said noise absorber is made of a 
noise absorbing and suppressing material and has a 
center suction port for allowing suction of dirt-laden 
air into said suction motor, said noise absorber being 
also streamlined on its front surface and gradually ra- 
dially outwardly increased in its thickness, thus to im- 
prove its noise absorbing and suppressing effect. 

Said cover preferably opens toward said noise 
absorber and has a streamlined wall coinciding with 
the streamlined surfece of said noise absorber, said 
cover also having a projection extending forward from 
the center of said streamlined wall. 

The invention includes a vacuum cleaner provid- 
ed with a silencing device in accordance with the sec- 
ond aspect. 

For a better understanding of the invention, and 
to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way 


of example, to the accompanying diagrammatic draw- 
ings, in which: 

Figure 1 is a schematic sectional view of a va- 
cuum cleaner equipped with a conventional si- 
5 lencing device; 

Figure 2 is a schematic sectional view of a va- 
cuum cleaner having a silencing device in accor- 
dance with a first embodiment of the present in- 
vention; 

10 Figure 3 is an exploded perspective view of the 

vacuum cleaner of Figure 2; 
Figure 4 is a partially broken perspective view of 
the silencing device according to the first em- 
bodiment having a lower case receiving a middle 

15 case therein; 

Figure 5 is a partially broken perspective view of 
the lower case of Figure 4; 
Figure 6 is a sectional view of the rear section of 
the vacuum cleaner of Figure 2, showing an ex- 

20 haust airflow; 

Figure 7 is a schematic sectional view of a va- 
cuum cleaner having a silencing device in accor- 
dance with a second embodiment of the present 
invention; 

25 Figure 8 is a perspective view of the vacuum 
cleaner of Figure 7 free from a top case, showing 
a construction of the silencing device; and 
Figure 9 is an exploded perspective view of the 
vacuum cleaner of Figure 7, showing the silenc- 

30 ing device. 

With reference to Figures 2 to 6, there is shown 
a silencing device for a vacuum cleaner in accor- 
dance with a first embodiment of the present inven- 
tion. In the drawings, Figure 2 is a sectional view of 

35 the vacuum cleaner, Figure 3 is an exploded view of 
the vacuum cleaner, Figure 4 is a partially broken per- 
spective view of a lower case receiving a middle case 
therein, Figure 5 is a partially broken perspective view 
of the lower case receiving no middle case therein, 

40 and Figure 6 is a sectional view of the rear section of 
the vacuum cleaner, showing the exhaust air flow in 
the rear section of the cleaner. 

In Figures 2 to. 6, a suction motor for suction of 
dirt-laden air suction into the cleaner as well as for ex- 

45 haust of purified air to the outside of the cleaner is 
designated by the numeral 1 . Lower and top cases de- 
fining the outer appearance of the cleaner are desig- 
nated by the numerals 10 and 20 respectively. The 
lower case 10 receives a middle case 30 therein. 

50 The lower case 1 0 also defines therein a dirt col- 
lection chamber 2 receiving a dirt collection bag. A 
middle case 30 is received in a middle case receiving 
chamber 12 of the lower case 10. The lower case 10 
further includes a noise absorbing chamber 1 3 for ab- 

55 sorbing the noise caused by the exhaust air flow hav- 
ing already passed through the suction motor 1 . Af irst 
cavity 18' is provided in the lowercase 10 In order for 
forming an exhaust path in cooperation with both a 
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bottom case, which will be described later herein, and 
the middle case 30 and absorbing and suppressing 
the noise caused by the exhaust air flow. The lower 
case 10 also includes second and third cavities 
18" and 18"*. The second and third cavities 18" and 
1 8"' of the lower case 1 0 cooperate with the top case 
20 so as to define an exhaust path and to absorb and 
suppress the noises caused by the exhaust air flow. 

In the lower case 10, the middle case receiving 
chamber 12 and the dirt collection chamber 2 are 
separated from each other by a support 14 having a 
suction port 141. The receiving chamber 12 and the 
noise absorbing chamber 1 3 are separated from each 
other by a partition 15 having an exhaust opening 
151. The noise absorbing chamber 1 3 is also separat- 
ed from the second cavity 18" by a partition wall 17. 

In order to separate the second cavity 18" from 
the outside, the lowercase 10 has a outer casing 16. 
The first cavity 1 8' of the lower case 1 0 is defined by 
both a cover 11 and rib fixing parts 1 8. The third cavity 
18'" is formed about the dirt collection chamber 2. 

The cover 11 is provided with a plurality of ex- 
haust ports VI for exhausting the exhaust airflow hav- 
ing already passed through the noise-absorbing 
chamber 13. In the same manner, a plurality of addi- 
tional ports VII are formed on an inside wall, the inside 
wall defining the dirt collection chamber 2. 

The lower case 10 also has side exhaust ports 
VIII on its front opposite sides. The exhaust air is part- 
ly discharged to the outside through the side exhaust 
ports VIII which have their respective noise absorbing 
filters. The exhaust air is also partly discharged to the 
outside through a rear exhaust port V provided at the 
back of the lower case 1 0. 1 n the same manner as de- 
scribed for the side exhaust ports VIII, the rear ex- 
haust port V has a noise absorbing filter. 

The suction motor 1 includes damping means for 
absorbing the vibration generated by the motor 1 and 
suppressing the vibrating noise. 

That is, an annular front damper 41 having a suc- 
tion port 411 is fitted over the front of the suction mo- 
tor 1 in such a manner that a surface contact is ach- 
ieved between the damper 41 and the front of the mo- 
tor 1. The back of the suction motor 1 is provided with 
a rear center projection 3. This projection 3 Is totally 
covered with a rear damper 42 of the cap type. With 
the front and rear dampers 41 and 42, the operational 
vibration of the suction motor 1 1s reliably absorbed so 
that there is no vibrational noise in. the suction motor 
1 during the operation of the motor 1 . 

The middle case 30 includes a motor chamber 39, 
which chamber 39 receives the suction motor 1 there- 
in. The motor chamber 39 not only intercepts the 
noise of the suction motor 1 but also defines a first ex- 
haust path A for absorbing and reducing the noise 
caused by the exhaust air flow of the suction motor 1 . 
The middle case 30 further includes a cavity 32 which 
defines, in cooperation with the lower case 1 0, a sec- 


ond exhaust path 6. 

That is. the middle case 30 includes a cover part 
31 and a rear part 38 for forming the motor chamber 
39 and receives the suction motor 1 in the motor 
5 chamber 39. The cavity 32 of the middle case 30 is 
defined by both the cover part 31 and an outer cover 
35. 

The second exhaust path B, formed between the 
lower case 10 and the middle case 30 when the mld- 

10 die case 30 is received In the chamber 1 2 of the lower 
case 10, should be provided with airtightness. The de- 
sired airtightness of the path B is achieved by an air- 
tight flange 33 placed at the front of the cover part 31 
of the middle case 30. 

15 A damper support 37 is provided on the inner sur- 

face of the rear part 38 of the middle case 30. This 
support 37 partially receives the rear damper 42 so as 
to support the damper 42. On the other hand, an an- 
nular projection 36 extends from the outer surface of 

20 the rear part 38 and is fitted Into the exhaust opening 
151 of the lowercase 10. 

In order for provision of the airtightness between 
the exhaust opening 151 of the lowercase 10 and the 
annular projection 36, an annular packing 361 Is Inter- 

25 posed between the opening 1 51 and the annular pro- 
jection 36. 

The outer cover 35 of the middle case 30 includes 
a pair of ribs 34 on Its opposite side ends. The ribs 34 
come into surface contact with the rib fixing parts 18 
30 of the lower case 10 and are coupled to the fixing 
parts 18. 

The cover part 31 , the rear part 38 and the outer 
cover 35 of the middle case 30 Include their respec- 
tive exhaust ports I, II and 111 for exhausting the air. 
35 The bottom case 50 is mounted on the bottom 
surface of the lowercase 10. 

The top case 20 is provided with pipe receiving 
hole 21 for detachably receiving a suction pipe (not 
shown). 

40 The aforementioned elements are assembled 
into the silencing device for the vacuum cleaner as 
follows. In assembling the elements into the silencing 
device, the damping means comprising the front and 
rear dampers 41 and 42 is placed on the suction mo- 

45 tor. 

That is, the front damper 41 comes into surface 
contact with the front of the suction motor 1 . The front 
damper 41 is, thereafter, fixed to the front of the motor 
1. In the same manner, the rear damper 42 Is fixedly 

50 attached to the rear projections 3 of the suction motor 
1. The front and rear dampers 41 and 42 absorb the 
operational vibration of the suction motor 1 and sup- 
press the vibrational noise of the motor 1 . 

After mounting the front and rear dampers 41 and 

55 42 on opposite ends of the suction motor 1 , the motor 
1 is received in the motor chamber 39 of the middle 
case 30. At this time, the rear damper 42 is received 
in and supported by the damper support 37 of the mid- 
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die case 30. 

As a result of placing of the suction motor 1 in the 
motor chamber 39 of the middle case 30, the first ex- 
haust path A is formed between the motor 1 and the 
cover part 31 of the middle case 30. The first exhaust 5 
path A guides the exhaust air flow out of the suction 
motor 1 and, as a result, absorbs and suppresses pre- 
liminarily the noise caused by the exhaust air flow. 

The middle case 30 is, thereafter, placed In the 
lower case 10. In placing the middle case 30 in the io 
lower case 10, the front surface of the front damper 
41 mounted on the suction motor 1 comes Into sur- 
face contact with the inner surface of the support 14 
of the lowercase 10. The airtight flange 33 of the mid- 
dle case 30 comes, at its edge, into surface contact is 
with a corresponding part of the inner surface of the 
lower case 10. In addition, the annular projection 36 
of the middle case 30 is received in the exhaust open- 
ing 1 51 of the lower case 1 0 with airtight interposition 
of the annular packing 361 between them. 20 

As a result of placing of the middle case 30 in the 
lower case 10, the second exhaust path B is formed 
between the cover 11 of the lower case 10 and the 
cover part 31 of the middle case 30. The second ex- 
haust path B will guide the exhaust air flow, which 25 
flow has been already guided by the first exhaust path 
A so as to be preliminarily absorbed and suppressed 
in its noise. As a result of the second guide of the ex- 
haust air flow by the second path B, the noise of the 
exhaust air flow is again absorbed and suppressed. 30 

The placing of the middle case 30 as well as the 
suction motor 1 in the chamber 12 of the lower case 
10 is followed by mounting of the bottom case 50 on 
the bottom surface of the lower case 10. 

As a result of mounting of the bottom case 50 on 35 
the bottom surface of the lower case 10, a third ex- 
haust path C is formed between the bottom case 50 
and the outer cover 35 of the middle case 30. The third 
path C guides the exhaust air flow, which flow has al- 
ready passed through the second path B and been 40 
discharged from the exhaust port III of the outer cover 
35 of the middle case 30. As a result of the third guide 
for the exhaust airflow by the third path C, the noise 
of the exhaust air flow is absorbed'and suppressed 
once more again. 45 

When the top case 20 is coupled to the lowercase 
1 0 after the lower case 1 0 is coupled to the bottom 
case 50, the assembling of the casing of the vacuum 
cleaner Is finished. As a result of coupling the top case 
20 to the lower case 20, the fourth and fifth exhaust so 
paths D and E are formed. 

In the above vacuum cleaner, the noise of the ex- 
haust airflow out of the suction motor 1 is repeatedly 
absorbed and suppressed by the noise absorbing and 
suppressing means comprising the first to fifth ex- 55 
• haust paths Ato E. 

The noise caused by the exhaust air flow out of 
the suction motor 1 is also dispersed by noise dis- 


persing means, which dispersing means comprises 
the plurality of exhaust ports I, II, III, IV and VII and 
the plurality of exhaust ports V and VIII, the exhaust 
ports V and VIII being provided with their respective 
noise absorbing filters. With the noise dispersing by 
the dispersing means, the noise caused by the ex- 
haust air flow from the suction motor 1 is effectively 
suppressed. 

The noise suppressing effect of the above silenc- 
ing device is doubled by the noise intercepting 
means. That is, with the noise intercepting means 
comprising the middle case 30, the lower case 1 0, the 
bottom case 50 and the top case 20, the operational 
noise caused by the suction motor 1 is not emitted to 
the outside but successfully intercepted. 

The operational effect of the silencing device of 
the primary embodiment will be described hereinbe- 
low. 

When turning on a power switch (not shown), the 
dirt-laden air is sucked into the dirt collection cham- 
ber through a nozzle (not shown) and the suction pipe 
(not shown) by the suction force of the suction motor 
1 . In the dirt collection chamber equipped with a dirt 
collection bag, the dirt-laden air is filtered so as to be 
purified. The purified air is, thereafter, introduced into 
the suction motor 1 while the dirt remains in the dirt 
collection bag. 

During operation of the suction motor 1 , the motor 
1 generates vibration which will cause vibrational 
noise. However, the vibration of the suction motor 1 
is absorbed by the damping means so that the vibra- 
tional noise of the motor 1 is not emitted to the outside 
but suppressed. 

The suction motor I also causes another noise or 
an operational noise such as caused by rotation of a 
rotor. However, this operational noise is preliminarily 
intercepted by the middle case 30 receiving the motor 
1 therein and, thereafter, again intercepted by both 
the middle case receiving chamber 12 of the lower 
case 10 and the bottom case 50. The operational 
noise of the motor 1 is last Intercepted by the top case 
20. 

That is, the operational noise of the suction motor 
1 is repeatedly intercepted by the noise intercepting 
means, comprising the cases 10, 20, 30 and 50, thus . 
to be successfully suppressed. In this regard, the op- 
erational noise of the motor 1 is not emitted to the out- 
side. 

In addition, the exhaust air flow out of the suction 
motor 1 generates an exhaust noise. However, this 
exhaust noise Is absorbed and suppressed as the ex- 
haust air flow passes in order through the exhaust 
ports A, B, C, D and E. The exhaust air flow is, there- 
after, dispersed and discharged to the outside 
through the plurality of exhaust ports V and VIII of the 
lowercase 10. In this regard, the exhaust noise of the 
vacuum cleaner is successfully suppressed and emit- 
ted to the outside as a lower level noise. 
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That is, the exhaust noise caused by the exhaust 
air from the suction motor 1 is absorbed and sup- 
pressed as the exhaust air flow passes through the 
noise absorbing and suppressing means comprising 
the exhaust ports A, B, C, D and E. The exhaust air s 
fiow is additionally dispersed and discharged to the 
outside through the noise dispersing means compris- 
ing exhaust ports V and VIII of the lower case 10. The 
exhaust noise of the vacuum cleaner is thus success- 
fully suppressed and emitted to the outside as the io 
lower level noise. 

If described in detail, the exhaust air flow out of 
the suction motor 1 passes through the first exhaust 
path A formed between the suction motor 1 and the 
cover part 31 of the middle case 30. Thereafter, the is 
exhaust airflow is partly discharged to the outside of 
the middle case 30 through the exhaust port I of the 
cover part 31 of the middle case 30 as shown at the 
arrow "a". The other part of the exhaust airflow is dis- 
charged, as shown at the arrow "b", to the outside of 20 
the middle case 30 through the exhaust port II formed 
on the rear part 38 of the middle case 30. 

The exhaust air flow discharged from the exhaust 
port I of the cover part 31 of the middle case 30 in turn 
passes through the second exhaust path B formed 25 
between the cover 11 of the lower case 10 and the 
cover part 31 of the middle case 30. The exhaust air 
flow is, thereafter, discharged from the exhaust port 
III of the outer cover 35 of the middle case 30 as 
shown at the arrow "c" of Figure 4. The exhaust air so 
fiow out of the exhaust port III of the outer cover 35 
passes through the third exhaust path C formed be- 
tween the outer cover 35 of the middle case 30 and 
the bottom case 50. This exhaust air flow is, there- 
after, discharged from the exhaust port VII of the low- 35 
er case 1 0 as shown at the arrow "d" of Figure 3. The 
exhaust airflow out of the exhaust port VII of the lower 
case 10 passes through the fifth exhaust path E 
formed between the top case 20 and the lower case 
10. This exhaust air flow Is, thereafter, discharged 40 
from the lower case 10 through the exhaust port VIM 
of the lower case 10 as shown at the arrow "e" of Fig- 
ure 3. 

Here, the exhaust port VIII of the lower case 10 
Is provided with the noise absorbing filter so that the 45 
exhaust noise, which noise possibly remains In the 
exhaust airflow regardless of passing of the exhaust 
air flow through the exhaust paths A to E, is last ab- 
sorbed and suppressed as the exhaust air flow pass- 
es through exhaust port Vill. so 

Meanwhile, the exhaust noise caused the ex- 
haust air flow, which exhaust air flow has already 
passed through the suction motor 1 , the first exhaust 
path A and the exhaust port II of the rear part 38 of the 
middle case 30 as shown at the arrow "b", is absorbed 55 
and suppressed by the noise absorbing chamber 13 
of the lower case 10. The exhaust air flow, thereafter, 
passes through the exhaust ports VI of the cover 11 


of the lower case 10 as shown at the arrow "f. The 
exhaust air flow out of the exhaust ports VI passes 
through the exhaust path E formed between the par- 
tition wall 17 of the lowercase 1 0 and the top case 20 
and, thereafter, exhausts to the outside through the 
rear exhaust port V of the lower case 1 0 as shown at 
the arrow "g" of Figures 2 to 4. 

The exhaust port V of the lower case 10 is pro- 
vided with the noise absorbing filter in the same man- 
ner as described for the exhaust port VIII so that the 
exhaust noise, which noise possibly remains in the 
exhaust air flow regardless of passing of the exhaust 
air flow through the exhaust paths A and B and the 
noise absorbing chamber 13, is last absorbed and 
suppressed as the exhaust air flow passes through 
exhaust port V. 

In accordance with the silencing device of the 
above primary embodiment, the operational vibration 
of the suction motor 1 is absorbed by the damping 
means of the suction motor 1 so that the vibrational 
noise possibly caused by the vibration of the motor 1 
is successively suppressed. The operational noise of 
the suction motor 1, which operational noise is 
caused by such as rotation of the rotor of the motor 
1, Is Intercepted by the noise intercepting means and 
successfully suppressed in the casing of the vacuum 
cleaner. The exhaust noise caused by the exhaust air 
flow out of the suction motor 1 is absorbed and sup- 
pressed by both the noise absorbing and suppressing 
means and the noise dispersing means, thus to be 
suppressed and to become a lower level noise when 
emitted to the outside of the cleaner. With the above 
noise suppressing effect, the silencing device ac- 
cording to the primary embodiment gives pleasure to 
the user and Improves the quality of the vacuum 
cleaner. 

Turning to Figures 7 to 9, there is shown a silenc- 
ing device for a vacuum cleaner in accordance with a 
second embodiment. Figure 7 is a sectional view of 
the vacuum cleaner having silencing means of the si- 
lencing device according to the second embodiment. 
Figure 8 is a perspective view of the cleaner having 
the silencing means. Figure 9 is an exploded perspec- 
tive view of the silencing means. 

In Figures 7 to 9, the silencing means designated 
by the numeral 80 comprises a noise absorber 61, a 
cover 62 and an absorber supporter 63. The silencing 
means 60 absorbs and suppresses both the opera- 
tional noise of the suction motor 1 as well as the suc- 
tion noise caused by the suction airflow during oper- 
ation of the suction motor 1 . 

The noise absorber 61 of the silencing means 60 
is made of a noise absorbing material and provided 
with a suction port 611 on Its center for allowing suc- 
tion of the dirt-laden air. The noise absorber 61 is 
gradually increased In its thickness in the direction 
from its center to its edge. The thickness variation of 
the noise absorber 61 Is achieved by causing the front 
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surface of the noise absorber 61 to be streamlined.- 
This streamlined surfece of the absorber 61 is best 
seen In the sectional view of Figure 7. With the 
streamlined surface of the absorber 61, the noise 
suppressing effect of the absorber 61 Is improved. 5 

The cover 62 of the silencing means 60 covers 
the noise absorber 61 at the side of the streamlined 
surface of the absorber 61 In order to receive the 
noise absorber 61 and to meet with the streamlined 
surface of the absorber 61 , the cover 62 opens back- io 
ward and shaped so as to correspond to the stream- 
lined surface of the absorber 61 . The cover 62 has a 
projection 623 extending forward from the center of 
streamlined wall of the cover 62. 

The streamlined wall of the cover 62 is provided is 
with a radial rib structure 621 for causing the noises 
caused by both the suction air flow and the suction 
motor to be absorbed and suppressed by the noise 
absorber 61. In order to prevent a vortex flow of the 
sucked air but to let much more air be sucked into the 20 
suction motor 1 , a rib structure 622 comprising a plur- 
ality of ribs are formed on the side surface of the pro- 
jection 623. 

The absorber supporter 63 of the silencing 
means 60 Is fitted into the opening of the cover 62, 25 
thus to support the noise absorber 61 placed in the 
cover 62. The absorber supporter 63 is opened at its 
center and provided with a boss 631 about its center 
opening, thus to prevent possible abrasion of the 
noise absorber 61 caused by the suction air flow. 30 

In the drawings, the lower case 10 receives the 
suction motor 1 in its back. The lower case 10 also 
has, at its front section, the dirt collection chamber 2 
having a dirt collection bag (not shown). 

The lower case 10 is also provided at its middle 35 
section or at the front of the suction motor 1 with a 
support 70 for supporting the silencing means 60. 

The support 70 of the lower case 10 includes a 
support surface 721, at which support surface 721 
the support 70 comes into surface contact with the 40 
cover 62 of the silencing means 60 for supporting the 
means 60. A support flange 724 radially inwardly ex- 
tends from the edge of the support surface 721 and 
retains the cover 62 in its place. With the support 
flange 724, the cover 62 Is prevented from being sud- 45 
denly separated toward the dirt collection chamber 2. 
The support 70 also includes a pair of fixing surfaces 
722 at its opposite side ends. The fixing surfaces 722 
having their respective threaded holes 723 are cou- 
pled to opposite flanges 742 of an arcuate fixing so 
member 74 by bolts 75, which fixing member 74 and 
bolts 75 will be described later herein. At the back of 
the support 70. a support ring 71 is integrally formed 
with the support 70 for supporting the absorber sup- 
porter 63 of the silencing means 60 as well as for sup- 55 
porting damping means 80, which damping means 80 
will be described later herein. With the support ring 
71 , the absorber supporter 63 of the silencing means 


60 is prevented from being suddenly separated to- 
ward the suction motor 1. 

The center of the support ring 71 is opened so as 
to form a suction opening 711. The suction opening 
711 of the support ring 71 allows the air, which air has 
already passed through both the rib structure 622 of 
the cover 62 and the suction port 61 1 of the noise ab- 
sorber 61 , to be sucked into the suction motor 1 there- 
through. 

The damping means 80 is placed between the 
support ring 71 and the suction motor 1 as shown in 
Figure 7. The damping means 80 not only prevents 
possible leakage of sucked air but also absorbs the 
operational vibration of the suction motor 1 . 

The arcuate fixing member 74 tightens the cover 
62 of the silencing means 60 so as to retain the silenc- 
ing means 60 In its place. This fixing member 74 in- 
cludes an arcuate surface part 741 which comes into 
tight contact with the upper surface of the cover 62 for 
supporting the cover 62 in its place. The opposite 
flanges 742 of the fixing member 74 extend from the 
opposite ends of the arcuate surface part 741 and 
come into contact with the fixing surfaces 722 of the 
support 70 respectively. The opposite flanges 742 
are also provided with their respective threaded holes 
743 which correspond to the threaded holes 723 of 
the support 70. 

When placing the silencing means 60, the means 
60 is seated on the support 70 and, thereafter, tight- 
ened by the arcuate fixing member 74. At this time, 
the fixing member 74 is placed on the cover 62 of the 
means 60 in such a manner that the member 74 
comes into surface contact with the upper surface of 
the cover 62. After placing the fixing member 74 on 
the cover 62, the opposite flanges 742 of the fixing 
member 74 are screwed to the fixing surfaces 722 of 
the support 70 by the bolts 75. When tightening the 
bolts 75 received in both the threaded holes 743 and 
723. the silencing means 60 is tightly seated in its 
place. 

The lower case 10 is coupled to the top case 20 
so as to form the dirt collection chamber 2 therebetw- 
een. In accordance with the present invention, it is 
prefenred to let the cases 1 0 and 20 have good outer 
appearances since they form the outer appearance of 
the vacuum cleaner. 

The top case 20 is provided with a pipe inlet 21 
fordetachably receiving a suction pipe 91, which pipe 
91 connects the outer casing of the cleaner to a noz- 
zle (not shown). 

The outer casing of the vacuum cleaner compris- 
es the lower case 10 and the top case 20 which are 
coupled to each other. 

The operational effect of the silencing device of 
the second embodiment of this Invention will be given 
hereinbelow. 

When turning on a power switch (not shown), the 
dirt-laden air is sucked into the dirt collection cham- 
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ber 2 through a nozzle (not shown) and the suction 
pipe 91 by the suction force of the suction motor 1 . In 
the dirt collection chamber 2 equipped with a dirt col- 
lection bag (not shown), the dirt-laden air is filtered so 
as to be purified. The air Is, thereafter, introduced into 5 
the suction motor 1 so as to be exhausted to the out- 
side of the cleaner white the dirt remains in the dirt 
collection bag. 

During operation of the suction motor 1 , the motor 
1 generates operation noise. However, the operation- io 
al noise of the suction motor 1 is partly emitted to the 
dirt collection chamber 2 through the suction opening 
711 of the support ring 71 , the suction port 61 1 of the 
noise absorber 61 and the rib structure 622 of the 
cover 62. The operational noise is also reflected in the is 
dirt collection chamber 2 and absorbed by the noise 
absorber 61 through the rib structure 621 of the cover 
62 of the silencing means 60. The operational noise 
of the suction motor 1 is thus suppressed. 

That is, the operational noise of the suction motor 20 
1 enriitted to the dirt collection chamber 2 Is not emit- 
ted to the outside of the cleaner through the pipe 91 
but absorbed by the noise absorber 61 of the silenc- 
ing means 60, thus to be suppressed. 

In operation of the vacuum cleaner, the dirt-laden 25 
air is sucked into the dirt collection chamber 2 through 
the nozzle and the suction pipe 91 by the suction 
force of the suction motor 1. In the dirt collection 
chamber 2, the dirt-laden air is filtered so as to be 
purified. The air is, thereafter, introduced into the sue- 30 
tion motor 1 so as to be exhausted to the outside of 
the deaner while the dirt remains In the dirt collection 
bag. 

At this time,the air sucked into the suction motor 
1 is minimized in its f rictional resistance and smoothly 35 
flows along the streamlined wall of the cover 62, thus 
to be introduced to the rib structure 622 of the projec- 
tion 623 of the cover 62. 

Here, since the air flows along the streamlined 
wall of the cover 62 so as to be introduced to the rib 40 
structure 622 of the projectk)n 623 of the cover 62, it 
Is minimized in its frictional resistance. In this case, 
a noise which Is generated by the airflow Is partly ab- 
sorbed by the noise absorber 61 through the rib struc- 
ture 621 of the cover 62, thus to be suppressed. 45 

The noise of the air flow which is not still absor- 
bed by the noise absorber 61 Is reflected by the Inner 
surface of the dirt collection chamber 2 and absorbed 
by the noise absorber 61 of the silencing means 60. 

In the same manner as described for the opera- so 
tional noise of the suction motor 1, the suction noise 
caused by the suction air flow in the dirt collection 
chamber 2 is thus not emitted to the outside of the 
cleaner through the pipe 91 but absorbed by the noise 
absorber 61 of the silencing means 60, thus to be sup^ 55 
pressed. 

The cover 62 of the silencing means 60 has the 
center projection 623 having the rib structure 622. 


When large amount of air is introduced to the rib 
structure 622 of the front projection 623, there is gen- 
erated no vortex in the rib structure 622 and this lets 
much more air be sucked to the suction motor 1 . 

As described above, the silencing device accord* 
ing to the above second embodiment absorbs, using 
a noise absorber of silencing means, both the opera- 
tional noise of the suction motor and the suction noise 
caused by suction of dirt-laden air. In this regard, the 
noises of the vacuum cleaner is more effectively sup- 
pressed. With the above noise suppressing effect, 
the silencing device according to the second embodi- 
ment gives pleasure to the user and improves the 
quality of the vacuum cleaner. 

Although the preferred embodiments of the pres- 
ent invention have been disclosed for illustrative pur- 
poses, those skilled in the art will appreciate that va- 
rious modifications, additions and substitutions are 
possible, without departing from the scope and spirit 
of the invention as disclosed in the accompanying 
claims. 

The reader's attention is directed to all papers 
and documents which are filed concurrently with or 
previous to this specification in connection with this 
application and which are open to public inspection 
with this specification, and the contents of all such 
papers and documents are incorporated herein by 
reference. 

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or 
process so disclosed, may be combined in any con> 
bination, except combinations where at least some of 
such features and/or steps are mutually exclusive. 

Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serv- 
ing the same, equivalent or similar purpose, unless 
expressly stated otherwise. Thus, unless expressly 
stated otherwise, each feature disclosed Is one ex- 
ample only of a generic series of equivalent or similar 
features. 

The Invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to 
any novel one, or any novel combination, of the fea- 
tures disclosed in this specification (including any ac- 
companying claims, abstract and drawings), or to any 
novel one, or any novel combination, of the steps of 
any method or process so disclosed. 

Claims 

1 . A silencing device for a vacuum cleaner compris- 
ing : 

damping means (41,42) for absorbing op- 
erational vibration of a suction motor (1) of the 
cleaner; 
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noise intercepting means (30,1 0,50.20) for 
intercepting operational noises generated by said 
suction motor; 

noise absorbing and suppressing means 
(A-E) for absorbing and suppressing exiiaust 5 
noises caused by an exhaust air flow having al- 
ready passed through said suction motor; and 

noise dispersing means (I - VIII) for dis- 
persing said exhaust air flow. 

10 

2. The silencing device according to Claim 1, 
wherein said noise absorbing and suppressing 
means (A - E) comprises exhaust path means for 
guiding said exhaust airflow while absorbing and 
suppressing the exhaust noises. is 

3. The silencing device according to Daim 2, 
wherein said exhaust path means includes a first 
exhaust path (A) for preliminarily absorbing and 
suppressing the exhaust noises while guiding 20 
said exhaust air flow, said first exhaust path (A) 
being defined between said suction motor (1) and 

a cover part (31) of a middle case (30), said mid- 
dle case (30) receiving the suction motor (1) 
therein. zs 

4. The silencing device according to Claim 3, fur- 
ther comprising a second exhaust path (B) for 
secondarily absorbing and suppressing the ex- 
haust noises while guiding the exhaust airflow al- 30 
ready passed through said first exhaust path (A), 
said second exhaust path (B) being defined be- 
tween a cover (11) of a lower case (10) and said 
cover part (31) of the middle case (30), said lower 
case (1 0) receiving said middle case (30) therein. 35 

5. The silencing device according to Claim 4, fur- 
ther comprising a third exhaust path (C) for thirdly 
absorbing and suppressing the exhaust noises 
while guiding the exhaust airflow already passed 40 
through both the second exhaust path (B) and an 
exhaust port (III) of said middle case (30), said 
third exhaust path (C) being defined between a 
bottom case (50) and an outer cover (35) of said 
middle case (30). 45 

6. The silencing device according to any of Claims 
2 to 5, wherein said exhaust path means includes 
a fourth exhaust path (D) defined between a sec- 
ond cavity of a lower case (10) and a top case so 
(20). 

7. The silencing device according to any of Claims 
2 to 6, wherein said exhaust path means includes 

a fifth exhaust path (E) defined between a third 55 
cavity of a lower case (10) and a top case (20). 

8. The silencing device according to any of the pre- 


ceding Claims, wherein said noise dispersing 
means (I - VIII) comprises : 

a plurality of exhaust ports (I - VIII) for dis- 
persing and suppressing the exhaust noises while 
passing the exhaust airflow therethrough; and 

a plurality of exhaust ports (I - Vlil) provid- 
ed with their respective noise absorbing filters. 

9. The silencing device according to any of the pre- 
ceding Claims, wherein said noise intercepting 
means (30,10,50,20) comprises : 

a middle case (30) preliminarily Intercepting 
the operational noises of the suction motor (1); 

a lowercase (10) and a bottom case (50), 
said lower (10) and bottom (50) cases secondar- 
ily intercepting the noises already intercepted by 
the middle case (30); and 

a top case (20) thirdly intercepting the 
noises already intercepted by both lower (1 0) and 
bottom cases (50), thus to suppress emission of 
the noises to the outside of the cleaner. 

10. A vacuum cleanerprovided with a silencer device 
in accordance with any of Claims 1 to 9. 

11. A silencing device for a vacuum cleaner compris- 
ing: 

a noise absorber (61) for absorbing and 
suppressing both suction noises caused by suc- 
tion air flow and operational noises of a suction 
motor (1) of the cleaner; 

a cover (62) for covering and supporting 
the front surface of said noise absorber (61 ); and 

a rear supporter (63) placed at the back of 
said noise absorber (61 ) so as to support the back 
of the noise absorber. 

12. The silencing device according to Claim 11, 
wherein said noise absorber (61) is made of a 
noise absorbing and suppressing material and 
has a center suction port (611) for allowing suc- 
tion of dirt-laden air into said suction motor (1), 
said noise absorber being also streamlined on its 
front surface and gradually radially outwardly in- 
creased in its thickness, thus to improve its noise 
absorbing and suppressing effect. 

13. The silencing device according to Claim 11 or12, 
wherein said cover (62) opens toward said noise 
absorber (61 ) and has a streamlined wail coincid- 
ing with the streamlined surface of said noise ab- 
sorber (61), said cover also having a projection 
(623) extending forward from the center of said 
streamlined wall. 

14. A vacuum cleaner provided with a silencing de- 
vice in accordance with any of Claims 11 to 13. 
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